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A, 1 ntrcduction 



The present study examines several influences upon mathemagenic activity 
durinc; text learning. As Rothkopf (13) defines it, mathemagenic activity 
involves student action tihat is relevant to the aciiievemenL of specified in- 
structional objectives. It would appear that the study of mathemagenic 
activity necessitates a measure of learning often not directly relevant to 
staged objectives, ie, incidental learning. 

"Uumc investigators performed experirients in which the criterion 
test was derived from exactly the same material as the text question 
or in which the absence of transfer from the content underlying the 
experimental vquestions to the content underlying the criterion test 
was not experimentally established. It is difficult to interpret 
result-; from experiments such as these because it can not be deter- 
mined to what extent criterion test performance reflects changes in 
mathemagenic activities or the direct instructive effects of questions/' 
( Pg.333 ). 

T^iUs, an assessment of concommitant incidental learning, during intentional 
learning, would allow a more unobtrusive and valid estimate to be made concern- 

i 

ing the effects of instructional variables upon the processing of information. 

Influences affecting mathemagenic activities seem to arise from two sources; 
those stimuli placed in the written text by the author and those found in the 
0^ learner, Frase (9) delineated three boundary conditions for the attending and 

O 
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iiispectin;'. behaviors oi a reuler, Ini^entivL . clidracteri*^tics of die writlt-n 
text, and orienting directions all work together to influence both learning 
that is relevant and that is incidental to objectives internalized by the 
reader (9). Tvo influences upon mathemagenic activity arc considered in 
this study: feedback following responses to text material and orienting di- 
rections prefacing the material. It has been theorized that orienting stimuli, 
whether in the text o* in the reader, function by focusing the reader\s atten- 
tion on what is defined as important and by diverting that attention from merely 
incidental items (6) . Of interest to this study are three adjunct materials 
which airect a reader's attention while processing written text: instruct Lona L 
objectives, advance organizers, and a pre-test. 

Ausubel (3) and Ausubel & Youssef (4) proposed that advance organizers 
mediate the learning of concepts or principles central to the meaning of 
written passages. Whether the organizing materials are introduced befoie or 
after Lhe passage, the statement of concepts under which related ideas are 
subsumed improves either attention to or recall of the intentional items to 
be ioarneu. Other studies of the effect of test-like events on both intention- 

1 and incidental learning from written materials (12:14) indicate the following, 
lhe position of questions affect attention variously; questions interspersed 
within and placed after a passage produce better recall of relevant and inci- 
dental information than those placed before materials to be read (3). Explicit 
instructional objectives have produced more relevant learning than mere exhor- 
tations to learn as much as possible (15). Also, instructional objectives read 
prior to a passage generally incroa^e tb.e learning of objective-relevant (10) 
and, contrary to the report of Duchastel (5), of incidental materials in a 
passage. Previc^us researcli apparently has not yet compared the relative 
influence of tiiese tliree types of orienting mater ial^^ on the same set of 
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stimuli.. However, for the reasons noted previously, as sugge^aed by Rothkopf, 
some measure of incidental learning would also appear necessary for sucii a 
conparison. 

Imme liate feedback for responses to text material has produced quite mixed 
results in the learning research literature. This seems partly attributable to 
the manner In which feedback is delivered. Research has found an absence of dn 
effect, or even a negative effect, upon intentional performance when feedback is 
present (11;17). As Anderson (1) aruf;es, this may be due to ^ "gross short- 
circuiting of attention when the correct answer is readily available*' (pg.356). 
When control is maintained over feedback procedures, so that the feedback can 
be obtained only after a response is made, then intentional^ learning is facili- 
tated (2). Frase (7) also supports this finding and additionally observed that 
incidental learning was not affected by the presence or absence of feedback. 
Since feedback usually contains information of an instructive nature upon which 
criterion tests are based, any attempt to assess the effects of feedback upon 
learning processes would also benefit from a measure of incidental learning. 
The inconsistency of previous invest igat ions concerning the effects of feedback 
may be partly attributable to the failure to consider how the presence or ab- 
sence of feedback actually influences learning, devoid of simple transfer 
effects. A positive effect or the absence of any effect of feedback upon in- 
tentional learning, when there is some transfer between feedback information 
and criterion test content, nay be masking the actual attention given to the 
text. Thu^, the effect of response feedback upon the attention given to 
textual material remains to be delineated. 

Anderson (1) defines attention as the "processes whereby learners trans- 
late nominal stimuli into effective stimuli" (pg.3A9), In the present study 
the prc^sence or absence of feedback ar.d the types of orienting directions would 
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seem to ho related directly to these processes. -It has been maintained that 
attentivvial processes rredlatc both intentional and incidental learnLn^^. The 
focae; of this study war, on the effects of attentional processes, arising during 
inbtrucLion, upon imrldenLal rather than intentional learning, 

B , Method 

1. Subjects 

ihe sample consisted of 114 students unrolled in eight br^duate classes 
in edl:c^* Lioiial psychology. Six experimental groups were established and 19 
subjects were randomly assigned to each group, 

2 . Instrumentation 

The basic instrumen'. was formed by adding one incidental item to each of the 
21 fram^":; o^ a Tril-Grolier , Tnc, program on '^Wiring and Circuits," Four cate- 
gories of items which could plausibly appear in such a program were selected: 
number s of objects, n mes of peopTe, iraterials used in the manufacture of elec- 
trical devices, and household electrical appliances , The 21 incidental items, 
in the form of one sentence fact statements (Ex: *'Every yr ar over 20,000 American 
homes catch fire due to electrical short circuits' ) were introduced into the 
frames of the program in varying sequences of the four categories. 
Dependent Var ia bl ps 

The dependent variables were defined and measured as follows: 
^) intent ional frame performance - the number of correctly filled in 
responses to the frames. Two frames had multiple responses 
(range: 0-23), 

b) incidental recall - the number of correctly recalled examples of 
the four categories of incidental elements on the post-program 
tnnt. The test sheet which assessed this variable consisted of a 
description of each category and the actual number of these that 



b) (continued) - had appeared in the program (five each, six for the 
category of numbers). Subjects were to list no more than this 
• number for tlieir .inswers (ran^'.c* 0-21). 

^) i-ticlde ntal recoc^n ition - the number of correctly recogni/.ed examples 
of the four categories. The test sheet, which followed the recall 
nest, consisted of 15 examples listed under each of the four cat3- 
gories. Subjects were to circle the correct number of examples for 
each category (range: 0-21). 

d) recogn i tion of incidental facts - the number of correctly answered 
multiple choice questions involving the one sentence statements. 
Each question consisted of a stem, which was a partial restatement 
of an incidental fact and five "alternate answers (range: 0-15), 

e) reconstruction of incidental s e rial order - the number of points 
eai*ned by correctly listing the order of introduction in the program 
of each example for each of the four categories, (first to be read, 
second, third, etc.) Two points were awarded if an example^: exact 
order was given ^ one point if the answer was off one in either 
direction from its actual order of introduction (range: 0-42), 

yeeJback Procedures 

Two versions of the program v;ere formed. In one (Feedback) each frame 
v/as followed by the correct answer (s) and a cardboard mask was used to cover 
upconing frames and answers. Half the subjects were randomly assigned this 
version and instructed in how to use the mask. The experimenters continu- 
ously monitored the subjects to discourage peeking or pimply copying the 
answers. In the other version (No feedback) the frames and responses were 
identical bat correct answers were absent. 
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PreccilLng either the Feedb ick or No-Feedb<ick version was one of thrco types 
of orienti'ip, diret'tiuns in tlie form of: Instructional Objectives , Advance 
nr:;ani2er s, or Prc-Te st . Kach of these directions dealt with the intentional 
(originally pr')grammed concepts of elecLricity) material only and did not 
involve any of the incidental items or factr-; added to the prof,ra!Ti, Corre- 
sponding examples of each are presented below. 
Instructi onal Objectives : "The reader will be able to": 

1. relate decreased resistance in a circuit with increased heat in 
the wiring. 

Advance Organ izers : "Read this; it should help you focus your attention 
on t\.e nain points of the program." 

1. Short circuits in electrical wiring systems are caused by decreased 
resistance which: 

(a) allows increased rate of flow of current. 

(b) generates dangerous amounts of heat in a circuit. 

Pre-Tes t : "Ihis program on wiring is designed to teach you some coicepts 
in electricity. To show you just how much you can learn, we are presenting 
I list of test questions which you are to answer, : 
1. When resistance in a circuit is decreased: 

(a) iieat builds up. 

(b) temperature decreases. 

3. Procedure 

The instructions, program, and tests of Incidental learning were presented 
a.s a booklet to each subject, Subjects were prohibited from reviewing earlier 
pages of the booklet and a monitor (one of the experimenters) was always 
pres('nt. The statistical analyses used were: A two-way analysis of variance 
(Feedback x Orienting Direction) of intentional program frame performance; 
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a faelorial multivariate analysis of variance (Feedback x Orienting Direction) 
of the four measures of incidental learning (likelihood ratio test). Post hoc 
comparison between means relied upon Tukey's HSD test. 

0. Results and Discussion 
The effects of the presence or absence of feedback and type of orienting 
directions upon performance are reflected in Table 1. 

Place Table 1 About here 

It can be seen that while neither experimental manipulation had any effect 
upon intentional frame performance, the absence of feedback had a positive 
effect upon levels of incidental learning. The analysis of variance of frame 
performance scores did not produce any significant effects. The multivariate 
analysis of variance of the four incidental learning measures produced the fol- 
lowing values: Feedback = 11.29, df = 4/105) p ^.001); Orienting Directions 
(F = .981, df ^ 8/210, ns.). Feedback x Orienting Direction (F = 1.84, df = 8/210, 

.07;.' 

In order to explicate further the significant effect o^ Feedback upon inci- 
aental learning, univariate F tests were conducted for each measure. The alpha 
level for each test was set at .01, to allow rejection of the implied 
null hypothesis at p < .-05 for each measure of incidental learning. Table 2 
presents a summary of these tests, in addition to tests for the factor of 
Orienting Direction and the interaction of the two factors. 

Place Table 2 About here - 



Feedback had consistently strong effects upon all four incidental' Variables 
The multivariate F value for the interaction was not significant although the 
univariate F value for recall was significant. 



Thut., ncLtb'jr lactor of rci'dbdik or Orienting Direction had an mfiuenve 
upon how well sub jocrs completed the Lr responses to each frame of the program. 
Ihe absence of feedback did strongly relate to !)0w many incidenHai items were 
correctly recalled or reccj;nized, the number of multiple choice items of in- 
cidental facts correctly completed, and how well the serial order of presenta- 
tion of incidental itt.ms was reconstructed. The simple effect of Orienting 
Direction was not significant for either frame performance or acquisition of 
incidental material. However the interaction of Feedback x Orienting Direction 
produced a significant effect for the variable of recall. Under the combined 
effect of the absence of feedback and the initial reading of instructional ob- 
jectives, subjects recalled the greater number of incidental items, signifi- 
cantly more (p< .01) than any other of the five experimental conditions. Al- 
though significant interactions were not obtained for the other incidental 
learning variables, it should be noted that the combined effect of absence , of 
feedback with instructional objectives always produced the largest mean of the 
six experimental conditions. 

It is apparent tliat the intentional task of reading and making a responLe 
to each frame of the program was simplified to a degree that allowed most sub- 
jects in each condition to perform at near asymptotic levels. This could 
explain why neither experimental manipulation had an effect upon intentional 
performance, since a relatively low level of attention was demanded by the 
task. This does not imply that unused attentional capacity in a simple task 
cannot become functi Indeed the significant increase in all measures of 

incidental learning under the nonfecdnack conditions occurred without reduction 
in intentional performance. It is maintained that the increase in incidental 
learning is a result of added attentional processing of the material, ie, the 
mathemagcnic effect of tiio absence of response feedback. This effect Ik con- 
sistent with the research that f ot^.^d the presence of feedback to be a nega- 
tive influence upon attention. 



"^'^'^^ d^'.ta do not ir/l Irato that any one type of orient^rr dir^:ction 
dc-^reired or increased tho level of incidental learninr-. A^^ain, this may 
be attribiited to the simplicity of the intentlon^al task as ^t reduced the 
like]:hood that .he \arious directions focused the 'ouh^^ects' attention, 
on the intent iona] material and away fron the incidental items. The inter- 
action eff :.7t upo.: incidental recall, as v;ell ac a trend amon^ the other 
incidental variables, is someuhat noro difficult to explain. It ruy be 
that the specificity of objectives, in conjunction \.ith the attenbional 
demands actinr when feedback ic absent, produced the condition of greater t 
attention to the intentional task. Such a condition mifht also result in 
a hirher level of incidental learnin-^ when the incidental material is well 
irtonrated with the intentional task (as in the present study) rrther th?n 
beia-^ a ccnipetinr task, ' 

Thus, the present r>i:udy vjould argue for positive nathema/renic ef facte 
in the absence of respcnfee feedback, particularly in a learnin.^. task that 
require? a nodorate to low level of attention. Further study is necessar^^ 
to doilnc the effects of typical orienting; instructions upon nathemarenic 
activity devoid of simple transfer value. 
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